Regulation of hepatic lanosterol 14 alpha-demethylase gene expression by dietary cholesterol and cholesterol-lowering agents.
Binding of sterol response element binding protein 1a to sterol response element-1 (SRE-1) in the promoter region of lanosterol 14 alpha-demethylase (14DM) has been demonstrated previously. Decreased 14DM activity has been shown to result in accumulation of the intermediate, 3 beta-hydroxy-lanost-8-en-32-al, a known translational downregulator of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase. Since it has also been demonstrated that feedback regulation of hepatic HMG-CoA reductase occurs primarily at the level of translation, the effects of dietary cholesterol and cholesterol lowering agents on levels of hepatic 14DM mRNA and immunoreactive protein were investigated. Addition of 1% cholesterol to a chow diet markedly decreased hepatic 14DM mRNA and protein levels in Sprague-Dawley rats. The extent and time course of this decrease in 14DM immunoreactive protein closely paralleled that of HMG-CoA reductase. Supplementation of the diet with the HMG-CoA reductase inhibitor, Lovastatin, to a level of 0.02%, raised 14DM mRNA and protein levels 2- to 3-fold. Addition of 2% Colestipol, a bile acid binding resin, to the chow diet caused smaller increases. The highest level of 14DM protein expression was observed in liver, the major site of feedback regulation of HMG-CoA reductase by cholesterol. Taken together, these observations suggest a critical role for 14DM in the feedback regulation of hepatic HMG-CoA reductase.